Introduction Palatal fistula formation is a known complication of palatoplasty. Numerous classifications have been proposed that help in identifying the location of fistula and systematically arrange data for record keeping. They do not assess the difficulty level of the fistula. Management of fistulae can be very tricky and a definitive success cannot be guaranteed even in the best of hands. Hence we devised a classification system and a difficulty index to help evaluate the difficulty level and plan the treatment accordingly to predict the prognosis prior to surgery. Materials and Methods We reviewed 610 cases of palatal fistula operated at our center with a minimum follow-up of 6 months from May 2003 to May 2010. They were classified according to our classification. Difficulty index was also assessed. The data was tabulated and analysed. Results Longitudinal fistulae showed a recurrence rate of 7.87 % whereas transverse fistulae showed a recurrence rate of 19.66 %. Total recurrence rate was 11.31 %. Unilateral clefts with fistulae showed a recurrence of 6.55 % whereas bilateral clefts with fistulae showed a recurrence of 14.17 %. A total of 220 Grade 1 and 390 Grade 2 fistulae were managed. Out of these, 7 (3.18 %) Grade 1 and 62 (15.90 %) Grade 2 fistulae recurred. 90 % of failed fistulae showed decrease in the size of the fistula.
Introduction
Smith et al. [1] define palatal fistula as a patency between the oral and nasal cavities. It is a known complication of cleft palate repair. Its incidence ranges between 12 and 45 % as reported by Schultz [2] . Fistula may be present anywhere along the primary or secondary palate. They are a result of inadequate dissection of the flaps, closure under tension, post-operative bleeding, hematoma formation between the oral and nasal layers, and infection. Palatal fistulae represent failures of surgical technique [4] . Repair of such fistulae can be tricky, even in the best of hands Wilhelmi et al. [3] . The fistula recurrence rate ranges from 37 to 50 %. The literature describes numerous techniques to manage palatal fistulae. But a clear indication of a particular technique to repair a specific fistula is unavailable due to the unavailability of a standard classification system that can indicate the complexity of the fistula. The systems that classify fistulae based on their site help in easy recording and understanding the location but fail to address the difficulty in their management. Treatment of a linear fistula in the anterior palate is easier than managing a transverse fistula in the same region. Hence, a more comprehensive treatment and difficulty based classification system is needed to identify the best feasible treatment option available.
Proposed Classification and Difficulty Index
The classification consists of two parameters viz. type of fistula and site of fistula.
(A) Based on type, the fistulae can be classified as under:
1. Longitudinal ( Fig. 1 ): These are longitudinal fistulae where the width of the fistula is not more than 5 mm and the width: length ratio is equal to or less than 1: 3 and area is less than 100 mm 2 . 2. Transverse fistulae ( Fig. 2 ): These are wider in the transverse dimension, width: length ratio more than 1:3. They can be further sub-classified based on the area of the defect in square mm. It is known that anterior fistulae are more difficult to close than the ones that are located more posterior. So also, the wider the fistula in the transverse dimension i.e. bidimensional, more is the difficulty to repair it. Ease of fistula repair also depends on the proximity of the fistula to the vascular pedicle, because the oral layer closure depends on the available rotation of the flaps. The difficulty also depends on the initial classification of the cleft palate i.e. difficulty is more in bilateral cleft patients than unilateral clefts. So also, fistulae in patients with partial clefts of palate are easier to close than complete clefts. Another important factor involved in the prognosis is the degree of scarring in the palatal tissues which increases with the number of times the palatal flaps are raised for repair. Factors affecting success:
1. Site of Fistula.
2. Size of Fistula 3. Degree of scarring of palatal tissues (no. of previous procedures on palate)
Based on these factors we proposed a difficulty index.
Difficulty Index

Based on dimension:
Longitudinal-1 Transverse-2 2. Based on site of Fistula:
Soft palate and uvula-1 Only palatoplasty-1 Fistula closure attempted once-2 Fistula closure attempted more than once-3
Index
Grade 1: Score 4-6 Grade 2: Score 7-10
Materials and Methods
We reviewed 610 cases of palatal fistula operated at our center with a minimum follow-up of 6 months from May 2003 to May 2010. Most of the patients had their primary surgeries performed at some other centers. Out of the total patients, 5 % had their primary surgery done at our center. They were classified according to our classification. Difficulty index was also assessed. The data was tabulated and analysed (Tables 1, 2 and 3) considering the following criteria:
1. Location of fistula was recorded as hard palate or soft palate. 2. Fistulae were segregated as those occurring in unilateral or bilateral clefts. 3. They were labeled as either Longitudinal or Transverse.
Numbers of previous procedures (attempts) were
recorded.
Observations and Results
The distribution of cases according to the type and site of fistulae is shown in Table 1 . It was observed that there were 432 longitudinal and 178 transverse fistulae. Out of 432 longitudinal fistulae, 166 occurred in the hard palate and none in the soft palate in unilateral clefts whereas 263 occurred in hard palate and 3 in soft palate in bilateral clefts. Out of 178 transverse fistulae, 63 occurred in the hard palate and none in the soft palate in unilateral clefts whereas 111 occurred in the hard palate and 4 in the soft palate in bilateral clefts. All longitudinal and transverse fistulae in the soft palate were managed by closure in 3 layers-nasal, muscle and oral layer. All longitudinal fistulae in the hard palate were managed by closure in 2 layers-nasal layer with turn down flaps and oral layer with mucoperiosteal flaps. One hundred and seven transverse fistulae in hard palate were closed in two layers: nasal with turn down flaps and oral with mucoperiosteal flaps and less than one-third anterior part in single layer. Thirty-nine fistulae were closed in single layer. Twenty-three cases were managed by revision palatoplasty and nine cases were managed by anteriorly based tongue flap. Out of 610 cases of fistulae repair, 69 recurred. 90 % of failed fistulae showed decrease in the size of the fistula. Longitudinal fistulae showed a recurrence rate of 7.87 % whereas transverse fistulae showed a recurrence rate of 19.66 %. Total recurrence rate was 11.31 %. Unilateral clefts with fistulae showed a recurrence of 6.55 % whereas bilateral clefts with fistulae showed a recurrence of 14.17 %. The recurrences according to the site and type of fistulae are tabulated in Table 2 . The case wise distribution according to number of procedures performed is shown in Table 3 whereas case wise distribution according to the difficulty index is shown in Table 4 . Seven out of 218 Grade 1 longitudinal fistulae according to the difficulty index recurred whereas 27 out of 214 very difficult longitudinal fistulae recurred. Similarly none out of two Grade 1 transverse fistulae recurred whereas 35 out of 176 Grade 2 transverse fistulae recurred. Thus total of 220 Grade 1 and 390 Grade 2 fistulae were managed. Out of these, 7 (3.18 %) Grade 1 and 62 (15.90 %) Grade 2 fistulae recurred.
Discussion
Even in the best of hands a fistula may develop in the hard palate following operative repair [5] . Closure of a palatal fistula can be difficult. The difficulty in repair comes from unavailability of surrounding healthy tissue for adequate tension-free closure [4] . Numerous classification systems have been put forth over many years. Cohen et al. [5] classified them according to their site as pre-alveolar, alveolar, post-alveolar, hard palate, hard-soft palate junction, soft palate and uvula. The Pittsburg fistula classification system has attempted to systematically classify the palatal fistulae for easy recording and understanding the location of the fistula. It classifies fistulae as Class I to VII from Uvula to labial-alveolar [1] . These classifications do not address the difficulty of the repair. Fistulae classified according to the proposed classification give a comprehensive idea of the difficulty that will be encountered during closure. Our paper introduces a new classification and difficulty index for management of palatal fistulae. It also emphasizes the use of the difficulty index to preoperatively judge the success of the procedure. Wilhelmi et al. [3] , cited a palatal fistula recurrence rate of 12-45 %. We experienced a total recurrence rate of 11.31 %. However, we noted that unidimensional fistulae recurred in only 7.87 % cases whereas bidimensional fistulae recurred in 19.66 % cases. So also, very difficult fistulae recurred in 15.90 % whereas moderately difficult fistulae recurred in 3.18 %. Fistulae associated with bilateral clefts had a recurrence rate of 14.17 % whereas fistulae associated with unilateral clefts had a recurrence of 6.55 %. Also the recurrences were more in cases wherein fistula repair was attempted previously.
Conclusion
Palatal fistula closure is a technically difficult procedure with high recurrence rates. This proposed classification and difficulty index will provide a standardized scheme to enable the operating surgeon to evaluate the difficulty of fistula closure so as to predict the prognosis of the procedure prior to surgery. We found that transverse fistulae in the anterior hard palate are associated with higher recurrence rates. Also, fistulae in bilateral clefts are more difficult to close than those in unilateral clefts. Classification of fistulae according to the difficulty index helps in preoperative judgment of the outcome.
